Activation of an energy providing response in human keratinocytes after gamma irradiation.
We performed a microarray study on human differentiated HaCaT keratinocytes exposed to ionizing radiation (2 or 10 Gy). At 3 h after exposure, more than 150 known and unknown genes were found regulated in irradiated HaCaT keratinocytes. Among the genes regulated at 3 h, those involved in cell energy metabolism appeared to be the most abundant and the most responsive. Two mitochondrial ATP-synthases and several other genes involved in energy producing pathways, such as glucose metabolism, were induced, whereas many genes from energy requiring pathways were shut down. These changes in energy metabolism were confirmed both in normal primary keratinocytes and in HaCaT keratinocytes by RT-PCR and proteins studies. Moreover, measures of intracellular ATP revealed a 50% increase in keratinocytes immediately after irradiation, supporting an energy procurement response. The overall results indicate that irradiation induces an immediate burst of ATP that seems to be a general response of human differentiated keratinocytes to the radiation stress. This article contains Supplementary Material available at http://www.mrw.interscience.wiley.com/suppmat/0730-2312/suppmat/v95.html